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$J(f)$ , . $d$
Rat $d$ , $\hat{\mathbb{C}}$ .
C1(C) Hausdorff ,
$J$ :Rat $darrow \mathrm{C}1(\hat{\mathbb{C}})$ .
Rat $d$ $arrow f$ ,
.




. Julia Hausdorff ,
( ) . ,
.
, Julia Klein










2 , Julia – . Douady
– ,
Julia .
, ( 29, 2.10).
$f\in \mathrm{R}\mathrm{a}\mathrm{t}_{d}(d\geq 2)$ , Julia Siegel Hermann









. $f$ ( 1
dynamics ) $f$ .
$\bullet$ Julia $J(f)$ :
$\bullet$ Fatou $F(f):=\hat{\mathbb{C}}-J(f)$


















$\bullet$ $x$ $J_{\mathrm{r}\mathrm{a}\mathrm{d}}(f, r)$ , $\epsilon>0$ $x$
$U$ diam$(U)<\epsilon$ $n>0$ ,
$f^{n}$ : $Uarrow B(f^{n}(x), \Gamma)$
( 1).
$f_{\nearrow}$
1: $x\in J_{\mathrm{r}\mathrm{a}\mathrm{d}}(f, r)$
, Julia (radial (or conical) Julia set)
$J_{\mathrm{r}\mathrm{a}\mathrm{d}}(f):=r \bigcup_{>0}J\mathrm{r}\mathrm{a}\mathrm{d}(f, r)$





$\alpha$ $f$ (f-invariant density of




$f$ (critical dimension) ,
$\alpha(f)$ .
$\bullet$ $X$ , $n>0$
$x\in X$ $|(f^{n})’(x)|\sigma>1$ $X$
(expanding) . $X$ $f(X)\subset X$
(hyperbolic) . ,
$\mathrm{h}\mathrm{y}\mathrm{p}.\dim(f):=\sup$ { $\mathrm{H}.\dim(X)|X$ : $f$ }
$f$ (hyperbolic dimension) . ,
$J_{\mathrm{h}\mathrm{y}\mathrm{p}}(f)$ .
$f$ , $J(f)$
. $J(f)\cap P(f)=\emptyset$ $J(f)=J_{\mathrm{r}}\mathrm{a}\mathrm{d}(f)=J_{\mathrm{h}\mathrm{y}}(\mathrm{p}f)$
$[7,\mathrm{T}\mathrm{h}\mathrm{m}.3.13]$ .
$\bullet$













4 , Julia Hausdorff
, $\cdot$
. .
Julia Klein (conical limit set) ,
. [10] . $J_{\mathrm{r}\mathrm{a}\mathrm{d}}(f, r)$
$r$
, $r$ $0$ $J_{\mathrm{r}\mathrm{a}\mathrm{d}}(f)$
( $r’\leq r$ $J_{\mathrm{r}\mathrm{a}\mathrm{d}}(f,$ $r)\subset J_{\mathrm{r}\mathrm{a}\mathrm{d}}(f,$ $r’)$ ).
Julia , $J_{\mathrm{r}\mathrm{a}\mathrm{d}}(f)\subset J(f)$ .
$J_{\mathrm{r}\mathrm{a}\mathrm{d}}(f)$ ,
. , $J_{\mathrm{h}\mathrm{y}\mathrm{p}}(f)\subset J_{\mathrm{r}\mathrm{a}\mathrm{d}}(f)$ .
(conformal measure) ,





1.1 $x\in$ $\delta(f, x)<\infty$ . $J(f)$
$\delta(f, x)$ $f$ , ,
.
. $c$ $f$ . $c$ >‘‘ $p$ (parabolic point with $p$ petals)
, $i$ $z(c)=0$ ,
$f^{i}(z)=z+z^{p+1}+O(z^{p+2})$ (1.1)
. , Leau-Fatou (Leau-Fatou
flower theorem) .
– $f^{i}(z)=z+az^{p+1}+O(z^{p+2})$ ( $a\neq 0$ )
, $z$ $a^{\frac{1}{p}}z$ (1.1) .
$P$ $c$ , $f^{j}(b)=c$ (critical point) $b$
. $b$ $c$ $f^{j}$ $d$
, $b$ $dp$ (preparabolic critical point with $dp$ petals)
.
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$b,$ $c$ , $f$







. $f^{-1}$ 1: $d$ $g$
$d-1$ . (1.2) $b(\zeta=^{\mathrm{o})}$
$dp$ (1.2) $c$ $P$
. $g$ , $b$ $c$
.








, ( ) Denker,
Urbatski – $[1][2]$ . , [12] .
1.2 –
, – .
1.3 $f$ 2 . ,
$\alpha(f)=\mathrm{h}\mathrm{y}\mathrm{p}.\dim(f)=\mathrm{H}.\dim(J_{\mathrm{r}}\mathrm{a}\mathrm{d}(f))$ .
Denker , $\mathrm{M}\mathrm{c}\mathrm{M}\mathrm{u}\mathrm{l}\mathrm{l}\mathrm{e}\mathrm{n}$, Przytycki, Urbatski
$[5][9][10]$ .
, $f$ $J(f)\cap P(f)$ , $f$
(geometrically finite) . $J(f)$
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( ) . , Siegel





– . , $\mathrm{M}\mathrm{c}\mathrm{M}\mathrm{u}\mathrm{l}\mathrm{l}\mathrm{e}\mathrm{n}$
.
13
– $[5,\mathrm{T}\mathrm{h}\mathrm{m}.6.1]$ . Sullivan Klein
$[4,\mathrm{T}\mathrm{h}\mathrm{m}.3.1]$ .




$\delta(f)$ $f$ $\mu$ ( )
1 . , $J_{\mathrm{r}\mathrm{a}\mathrm{d}(f)}$
.
$\bullet$
$x\in.\hat{\mathbb{C}}$ , $s=\delta(f)$ Poincar\’e $P_{s}(f_{X},)$
.
$f$ (canonical den-
sity) . , .
1.5 $f$ , $J(f)=\hat{\mathbb{C}}$ $\mathrm{H}.\dim(J(f))<$ . $2$
.
$\mathrm{H}.\dim(J_{\mathrm{r}\mathrm{a}}\mathrm{d}(f))=\delta(f)=2$ , 14
$f$ . $\hat{\mathbb{C}}=J_{\mathrm{r}\mathrm{a}\mathrm{d}}(f)\subset J(f.),$ $J(f)\subset\hat{\mathbb{C}}$ $J(f)=\hat{\mathbb{C}}$
. $\blacksquare$




$f^{-1}(C)=C$ , $C$ ( ,
$C$ ). $\{f^{n}\}$ $\hat{\mathbb{C}}-C$ ,





, 14 $C$ 1 Lebesgue $f$ .





1.7 $f$ , $J(f)-J\Gamma \mathrm{a}\mathrm{d}(f)$








. , $f\in \mathrm{R}\mathrm{a}\mathrm{t}_{d}$
. , Siegel
. $x$ $arrow f$ $x_{n}$
, $x_{n}\in J(f_{n})$ $x\in F(f)$ . , Rat $d$











$X$ , $d(\cdot, \cdot)$
. $X$ Comp$(x)$ , $I\mathrm{t}_{1}’,$ $I\mathrm{t}_{2}’\in$
$\mathrm{c}_{\mathrm{o}\mathrm{m}_{\mathrm{P}(x}})$ Hausdorff (Hausdorff distance)
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.$\delta(K_{1,2}I\acute{\mathrm{t}}):=\max\{_{x}\sup_{\in R’1}d(x, K_{2}),\sup_{y\in R^{r}2}d(K_{1}, y)\}$
Douady , $\sup_{x\in h_{1}^{\prime d}}(x, K_{2})$ , $\partial(K_{1}, K_{2})$
. , .
$\delta(K_{1}, K_{2}):=\max\{\partial(Ic_{1}, K_{2}), \partial(K_{2}, K_{1})\}$
, $\partial$
. $\partial(K_{1}, K_{2})=\sup_{x\in K_{1}}d(X, K_{2})=r$ ,
$x\in K_{1}$ , $r$ , $I\acute{\mathrm{t}}_{2}$
. , $I\acute{\mathrm{t}}_{2}$ $r$ $N_{r}(IC_{2})$ , $K_{1}$
( 2).







, $\lceil_{\mathrm{J}\mathrm{u}}1\mathrm{i}\mathrm{a}$ $J:\mathrm{R}\mathrm{a}\mathrm{t}_{d}arrow \mathrm{C}1(\hat{\mathbb{C}})$
. , – .
, , .
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A . $f$ : $\Lambdaarrow \mathbb{R}$
. $f$ ( $\mathrm{u}_{\mathrm{P}\mathrm{p}\mathrm{e}\mathrm{r}}$ semi-continuous) ,
$\lambda_{n}arrow\lambda$ $\epsilon>0$ , $n\gg \mathrm{O}$
$f(\lambda_{n})<f(\lambda)+\epsilon$
. , $f$ (lower semi-continuous)
, $\lambda_{n}arrow\lambda$ $\epsilon>0$ , $n\gg \mathrm{O}$
$f(\lambda)-\epsilon<f(\lambda)n$
.
, $\phi$ : $\Lambdaarrow \mathrm{c}_{\mathrm{o}\mathrm{m}_{\mathrm{P}(}}X$ )
. $\phi$ (upper semi-continuous) , A
$\lambda_{n}arrow\lambda$ $\epsilon>0$ , $n\gg \mathrm{O}$
$\phi(\lambda_{n})\subset N_{\epsilon}(\emptyset(\lambda))$
. ,
$\partial(\phi(\lambda_{n}), \phi(\lambda))arrow 0$ $(narrow\infty)$
. , $\phi$ (lower semi-continuous)
, A $\lambda_{n}arrow\lambda$ $\epsilon>0$ , $n\gg \mathrm{O}$
$\phi(\lambda)\subset N_{\epsilon}(\emptyset(\lambda_{n}))$
. ,
$\partial(\phi(\lambda), \phi(\lambda_{n}))arrow 0$ $(narrow\infty)$
.
Hausdorff , $\phi$ $\lambda\in\Lambda$ ,
$\lambda_{n}arrow\lambda$
$\delta(\phi(\lambda_{n}), \phi(\lambda))arrow 0$ , $\partial(\phi(\lambda), \phi(\lambda_{n}))arrow 0$
$\partial(\phi(\lambda_{n}), \phi(\lambda))arrow 0$ . ,




, – . Rat$d$




$\{I\zeta_{n}.\}$ $K$ , $IC_{n}$ $K$ (upper semi-
convergence)
$\partial(I\mathrm{t}’K)n’arrow 0$ $(narrow\infty)$
. , $I\mathrm{t}_{n}’$ $K$ (lower semi-convergence)
$\partial(K, I\iota_{n}’)arrow 0$ $(narrow\infty)$
.
, $\mathrm{C}\mathrm{o}\mathrm{m}_{\mathrm{P}}(x)$ $I\text{\c}_{n}arrow K$ , $I\mathrm{t}_{n}’$ $K$
. $J(f_{n})$ $J(f)$




Rat $d$ $d$ $\mathrm{P}\mathrm{o}\mathrm{l}\mathrm{y}_{d}$
, (super attractive basin)
, Julia $J$ : $\mathrm{P}\mathrm{o}\mathrm{l}\mathrm{y}_{d}arrow \mathrm{C}\mathrm{o}\mathrm{m}\mathrm{p}(\mathbb{C})$ .
, Douady [3].
2.1 $f\in \mathrm{P}\mathrm{o}\mathrm{l}\mathrm{y}_{d}$ $J(f)$ Julia , $K(f)$
.
Julia . , .
(a) $K$ : $f\vdasharrow K(f)$
(b) $J:f\vdasharrow J(f)$




2.2 $f_{0}\in \mathrm{P}\mathrm{o}\mathrm{l}\mathrm{y}_{d}$ $K(f_{0})=J(f_{0})$ , $f\mathrm{o}$
$K:f\mapsto K(f)$ $J:f\vdasharrow J(f)$ .
.
2.3 A , $\phi$ : $\lambdaarrow \mathrm{C}_{\mathrm{o}\mathrm{m}_{\mathrm{P}}}(x)$
$\psi$ : $\lambdaarrow \mathrm{C}\mathrm{o}\mathrm{m}_{\mathrm{P}}(x)$ , $\lambda\in$ A
$\psi(\lambda)\subset\phi(\lambda)$ , $\lambda_{0}$ $\psi(\lambda)=\phi(\lambda)$ .
$\lambda_{0}$ , $\phi,$ $\psi$ .
( 23) $\lambda_{n}arrow\lambda_{0}$ $\epsilon>0$ ,
$n\gg 0$ $\partial(\phi(\lambda_{n}), \emptyset(\lambda_{0}))\leq\epsilon$ $\partial(\psi(\lambda 0), \psi(\lambda_{n}))\leq\epsilon$ .
, .
$\partial(\phi(\lambda 0), \phi(\lambda)n)=\partial(\psi(\lambda_{0}), \phi(\lambda n))\leq\partial(\psi(\lambda 0), \psi(\lambda_{n}))\leq\epsilon$








. , $d(\geq 2)$
Rat $d$ , Riemann C1(C)
. Rat $d$ $\mathbb{C}\mathrm{P}^{2d+1}$
. , .
, . , $\mathrm{C}1(\hat{\mathbb{C}})$ Hausdorff
, .
, 2.1 .
2.4 $f\in \mathrm{R}\mathrm{a}\mathrm{t}_{d}$ $A(f)$ $f$ ( ) ,
$L(f):=\hat{\mathbb{C}}-A(f)$ . , .
(a) $f\mapsto L(f)$
(b) $f\mapsto J(f)$ , $f-+$ ]$(f)\cup A(f)$
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, .
2.5 $f_{0}\in \mathrm{R}\mathrm{a}\mathrm{t}_{d}$ $L(f_{0})=\hat{\mathbb{C}}-A(f_{0})=J(f_{0})$ ,
$fo$ $f\mapsto L(f)$ $f\mapsto J(f)$ .
, $f_{0}$ , $f_{0}$ $f\mapsto J(f)$ .
, $L(fo)=\hat{\mathbb{C}}-A(f0)=J(f_{0})$ . 23
. $\blacksquare$
, .
26 $I\mathrm{t}_{n}’$ $\mathrm{C}1(\hat{\mathbb{C}})$ , $K$ $\mathrm{C}1(\hat{\mathbb{C}})$ . $A_{n}$ $:=$
$\hat{\mathbb{C}}-I\mathrm{f}_{n},$ $A:=\ovalbox{\tt\small REJECT}-K$ , .
(i) $I\mathrm{t}_{n}’$ $K$
(ii) $x\in A$ $U\subset A$ , $n\gg \mathrm{O}$
$U\subset A_{n}$
$<(\mathrm{i})\Rightarrow(\mathrm{i}\mathrm{i})>x\in A$ $\partial(x, I_{\dot{l}^{r}})=r$ . $x$ $U=$
$B(x, r/3)$ . $\overline{N_{r/3}(I_{\dot{1}}’)}’\cap\overline{U}=\emptyset$ , $n\gg \mathrm{O}$
$\mathrm{A}_{n}^{r}\subset N_{r/3}(I\dot{1}^{r})$ , $\mathrm{A}_{n}’\cap\overline{U}=\emptyset$ . $U\subset A_{n}$
.
$<$ (ii)=\Rightarrow (i)> $\epsilon>0$ , $\hat{\mathbb{C}}-N_{\epsilon}(Ii’)$ $A$
. (ii)
. $\hat{\mathbb{C}}-N_{\epsilon}(Il^{\nearrow})$ , $\{U_{i}\}_{i=}^{m_{1}}$
. $n\gg \mathrm{O}$ , $U_{i}\subset A_{n}$ .
$\hat{\mathbb{C}}-N_{\epsilon}(Ii^{\gamma})\subset\hat{\mathbb{C}}-I\dot{1}_{n}^{r}$ , (i) . $\blacksquare$
26 , $2.4(\mathrm{a})$ .
2.7 $f_{n}arrow f$ Rat $d$ .
$x\in A(f)$ $U\subset A(f)$ , $n\gg \mathrm{O}$ $U\subset A(f_{n})$
.
( 27, $2.4(\mathrm{a})$ ) , $f$
. $x\in A(f)$ .
$c$ , $f^{n}(x)arrow c$ .
$f_{n}arrow f$ $f_{n}$ $c_{n}arrow c$ , $n\gg \mathrm{O}$
$|f_{n}’(C_{n})|<1$ . $c$ $U$ , $\overline{f(U)}\subset U$ $\overline{f_{n}(U)}\subset U$
.
$x$ $f^{i}(x)\in U$ , $f^{-i}(U)$ $x$
. $\blacksquare$
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( $2.4(\mathrm{b})$ ) $\epsilon>0$ . $X_{1},$ $X_{2}$
$X_{1}\subset J(f)$ $s.t$ . $\partial(J(f), X_{1})<\frac{\epsilon}{2}$
$X_{2}\subset A(f)$ $s.t$ . $\partial(\overline{A(f)}, X_{2})<\frac{\epsilon}{2}$
. , $J(f),$ $A(f)$ $\epsilon/2$ $X_{1},$ $X_{2}$
.
, $X_{1}$ . $f_{n}$ $X_{1}$
, $n\gg \mathrm{O}$ $\partial(X_{1}, J(f_{n}))<\epsilon/2$ .
$\partial(J(f), J(fn))\leq\partial(J(f),x_{1})+\partial(x_{1}, J(fn))<\epsilon$
, Julia .
26 , $n\gg 0$ $X_{2}\subset A(f_{n})$ .
$\partial(J(f)\cup A(f), J(f_{n})\cup A(fn))<\epsilon$
. , $f-\succ J(f)\cup A(f)$ . $\blacksquare$
, Julia – ,



















; 1 , $f$ 3 . $\epsilon_{n}$ –





. , $P$ ,
$P$ . ,
. $\mathrm{R}\mathrm{a}\mathrm{t}_{d}$ $arrow f$ , $f(c)=c,$ $f(c_{n})=c_{n}$








, $c=c_{n}=0$ . , $n\gg 0$




. $s=p+1$ $z-\succ A_{s,n}^{1/}.s_{Z}$
, $s\leq P$ .
,
$\phi_{S,n}(\mathcal{Z})=\mathcal{Z}-Bs,nZ^{S}$ , $B_{s,n}= \frac{A_{s,n}}{\lambda_{n}(\lambda_{n}^{s-1}-1)}$
. $\lambda_{n}arrow\lambda$ $A_{s,n}arrow A_{s}$ , $2\leq s\leq p$ $\lambda^{s-1}\neq 1$
, $B_{s,n}$ . $B_{s}$ . $\phi_{s,n}(z)arrow\phi_{s}(z)=$
$z-B_{s}z^{S}$ .
, $\phi_{s,n}’(z)=1-sB_{s,n}z^{S-}1$ , $0$ $n$




. , $B_{s,n}$ $\zeta^{s}$
$0$ . , $\phi_{s,n^{\mathrm{O}}}fn^{\mathrm{O}}\phi_{s,n}-1arrow\phi_{s}\mathrm{o}f\mathrm{o}\phi^{-1}s$ $arrow f$
.
, $\phi_{p,n}0\cdots 0\phi 2,narrow\phi_{\mathrm{P}}0\cdots \mathrm{O}\phi 2$






, $P$ $P$ .
, .
$\lambda_{n}=\exp(L_{n}+i\theta_{n})$ , $\mathbb{C}^{*}$ $\lambda_{n}arrow 1$ (horo-
cyclically)
$\theta_{n}^{2}/L_{n}arrow 0$




. – $\lambda_{n}arrow\lambda$ , $\lambda_{n}/\lambdaarrow 1$ (
) , ( ) .
(1) , .
(2) $f$ $f(c)=c\in \mathbb{C},$ $f’(c)=\lambda$ ,
$\iota(f_{C},)=\frac{1}{2\pi i}\int_{1z-}c|=r\frac{dz}{z-f(z)}$
(holomorphic index) .




$f_{n}(c_{n})=c_{n,arrow}arrow f(c)=c,$ $f_{n}’(C_{n})=\lambda_{n}arrow f’(c)=$
$1$ , $\lambda_{n}arrow 1$ $|{\rm Re}(\iota(fn’ c_{n}))|arrow\infty$
.
, .
, $arrow f$ $i$ $c$ ,
.
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1. $c$ $P$ , $\lambda=(f^{i})’(c)$ 1 $P$
2. $f_{n}^{i}$ $c_{n}$ , $c_{n}arrow c$
3. $(f_{n}^{i})’(\mathrm{C}_{n})=\lambda_{n}arrow\lambda$
3 (horocyclic condition) .
$f$ , $f_{n}arrow f$
.
(1) 3. $\lambda_{n}arrow\lambda$ , 3
, $arrow f$ .
2.4 Julia
.
29 $f\in$ Rat $d$ $AP(f)$ $f$ ( )
, $M(f):=\hat{\mathbb{C}}-AP(f)$ . ,
$f_{n}arrow f$ , .
(a) M( ) $M(f)$
(b) $J(f_{n})\cup AP(f_{n})$ $J(f)\cup AP(f)$
$M(f)$ Julia , $K(f)$ $L(f)$
, Julia . ,
.
2.10 $f_{n}arrow f_{0}$ . $M(fo)=J(f0)$ ,
$M(f_{n})arrow M(f_{0}),$ $J(f_{n})arrow J(f_{0})$ .
f , $J(f_{n})arrow J(f_{0})$ .
, Julia
.
$f_{0}$ , Fatou Siegel , Hermann
. $M(f\mathrm{o})=J(fo)$ . $2.9(\mathrm{a})$ $M(f_{n})$ $M(f_{0})$
, $2.4(\mathrm{b})$ $J(f_{n})$ $J(f_{0})$ , 23
. $\blacksquare$
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( 2.9) 24 . (a) ,
2.7 , $x\in AP(f)$ $U\subset AP(f)$ ,
$n\gg \mathrm{O}$ $U\subset AP(f_{n})$ . 27 $x\in A(f)$
, $x$ $f$ $c$
. , $f$ .
.





, $\lambda_{n}arrow 1$ .
$\phi_{n}arrow\phi$ , $f_{n}arrow f$ M\"obius $T_{n}(z)=$
$\lambda_{n}z+1arrow T(z)=z+1$ $[5,\mathrm{T}\mathrm{h}\mathrm{m}8.2]$ .
$R$ , $\phi^{-11},$$\phi_{n}-$ $D=\{|z|\geq R\}$
. , $T_{n},$ $T$ $D$ , $f$
$\phi_{n}^{-1}(D),$ $\phi^{-1}(D)$ ( 3). $D$
$\grave{z}$
$x$ $f$ . , $y=\phi(x)\in$
$D$ . , $T$ , ${\rm Re} y>R$ . ,
$V=B(y, r)$ . $r$ $V\subset\{{\rm Re} z>R\}$ .
$V$ $T_{n}$ .
$\lambda_{n}=1$ , $V$ , $V\subset AP(f_{n})$
. , $\lambda_{n}\neq 1$ . $\lambda_{n}=\exp(L_{n}+i\theta_{n})$ ,
, $L_{n}\neq 0$ , $|\lambda_{n}|\neq 1$ .
$T_{n}$ $\infty$ $a_{n}=(1-\lambda_{n})^{-1}$ ,










$s_{n^{\mathrm{O}}}\tau_{n^{\mathrm{o}S_{n}}}-1(w)=\lambda_{n}w$ , $S_{n}(V)=:V’$ $\infty$ $0$
. , $L_{n}<1$ $V’$
$0$ , $L_{n}>1$ $\infty$ . , $V\subset A(T_{n})$







. $c_{n}=a_{n}/(a_{n}.-y.)$ . - $V’$
$|w-1|< \frac{r}{|a_{n}-y|}$
. $n\gg \mathrm{O}$ , $L_{n}+i\theta_{n}$ $0$ , $c_{n}\approx 1-y(L_{n}+i\theta_{n})$
. - , $k$ , $\lambda_{n}^{k}\approx 1.+k(L_{n}+i\theta_{n})$
$z_{\backslash }.arrow \mathrm{J}\prime\prime$.-9 1 $\iota’\neg\backslash$
$\theta=0$ , $V’$ $wrightarrow\lambda_{n}w$ , $0$ $\infty$
. , $B’$ 1
, $V’$ $B’$ . ,
$\ovalbox{\tt\small REJECT}$ , $V$ $D$ .
$\theta_{n}\neq 0$ , $V$ $0$ $0$ $\infty$
. $\theta_{n}$ ,
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$\theta>0$ . , $V’$ $[2\pi/\theta_{n}]$
. , $L_{n}arrow 0$ $\theta_{n}arrow 0$
, $V’$ $0$ 1 $B’$
( 5). , .
5: $V’$ ( $L_{n}<0,$ $\theta_{n}>0$ )
$V’$ , $V’$ $0$ Euclid $l_{n}=$
$\exp(27\ulcorner L_{n}/\theta_{n}arrow)$ . , $B’$ 1 $0(|a_{n}|^{-}1)$
. $narrow\infty$ , $B’$ 1
. $\lim\inf|L_{n}/\theta_{n}|\neq 0$ , $l_{n}$ 1
$B’$ $V’$ .
$L_{n}/\theta_{n}arrow 0$ , $|1-l_{n}|\approx 2\pi|L_{n}|/\theta_{n}$ . $|a_{n}|^{-1}\approx$
$|L_{n}+i\theta_{n}|$ ,
$\frac{O(|a_{n}|^{-}1)}{|1-\iota_{n}|}=$ $O(|\theta_{n}+i\theta_{n}^{2}/|Ln||)arrow 0$ .
, $l_{n}$ 1 , $B’$ 1
. $n$ , $V’$ $B’$
.
, . $\phi_{n}arrow\phi$ , $x$ $U$ $n\gg \mathrm{O}$
$\phi_{n}(U)\subset V$ , , $U$ $x$
.





, $\lambda_{n}arrow 1$ .





, $\phi_{n}arrow\phi$ . , $(z^{p}+1)^{1/p}=z+O(1)$
. , $T_{p,n}arrow T_{p}$ $w=z^{p}$
, 1 $p=1$ .
, $\partial(M(f_{n}), M(f))arrow \mathrm{O}$ . $\epsilon>0$ ,
$f_{n}arrow f$ $f_{n:}arrow f$ $\partial(M(f_{n}\dot{.}), M(f))>\epsilon$
. $\mathrm{C}1(\hat{\mathbb{C}})$ , $M(f_{n_{i}})$
$M$ , $f_{n:}$
, $M(f_{n_{i}})arrow M$ . ,
$\delta(M(f_{n:}), M)=\max\{\partial(M(fn_{i}), M), \partial(M, M(fni))\}$
$arrow 0$ $(iarrow\infty)$
. , ,,’ $arrow f$ $\phi_{p,n_{i,j}}arrow$
$\phi_{p}$ . $p=1$ , $x$ $U$ $i\gg \mathrm{O}$
$\phi_{p,n_{i,j}}(U)\subset V$ , $M(f_{n_{i,j}})$ $M(f)$ ,
$\partial(M(fn_{i,j}), M(f))arrow \mathrm{O}$ . ,
$\partial(M(f_{n}i), M(f))$
$\leq\partial(M(fn_{i}), M)+\partial(M, M(fn_{i},j))+\partial(M(fn.\cdot,j),$ $M(f))$
$arrow 0$ $(i,jarrow\infty)$
, 8 .
$f_{n}arrow f$ , \partial (M( ), $M(f)$ ) $arrow 0$ .










$f_{n}arrow f$ (dynamical convergence)
.
Dl. $f_{n}arrow f$
D2. Hausdorff $J(f_{n})arrow J(f)$
D3. $\mathrm{H}.\dim(J(f_{n}))arrow \mathrm{H}.\dim(J(f))$
D4. , $\alpha(f_{n})arrow\alpha(f)$
D5. $f$ , $(n\gg \mathrm{O})$
D6. $J(f_{n}),$ $J(f)$ $\mu_{n},$ $\mu$ , $\mu_{n}arrow\mu$ .
, , ,





3.1 $f_{n}arrow f$ $f$ , $f_{n}arrow f$
.
, $n\gg 0$ $f_{n}$






$b$ $J(f)$ , $f^{i}(b)=fj(b),$ $i>j>0$
. $b$ $n\gg \mathrm{O}$ , $f_{n}$ $J(f_{n})$
$b$
$b_{n}arrow b$ , $f_{n}^{i}(b_{n})=f^{j}n(b)n$
. $arrow f$ (preserving critical relations)
.
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, $f$ . $b_{n}$
$f$ $b$ . $b\in J(.f)$ ,
$b_{n}\in\dot{J}(f_{n})$ . $b\in F(f)$
, Julia , $n\gg \mathrm{O}$ $b_{n}\in F(f_{n})$
, D5 . .: . . .-.:. ..$\cdot$ ,
, .
3.2 $f$ , $f_{n}arrow f$
. ,
(a) $f_{n}arrow f$ ,
(b) $f_{n}arrow f$
$\lim$ inf H. $\dim J(f_{n})>\frac{2p(f)}{p(f)+1}$
, $f_{n}arrow f$ .
, 2 Hausdorff 2
Julia . $\lambda_{n}arrow\lambda$
fn(z) $=\lambda_{n}z+z^{2}$ .
3.3 $\lambda$ 1 $P$ . $|\lambda_{n}|<1$
$\lambda_{n}arrow\lambda$ ,
$\lim$ inf H. $\dim J(f_{n})\geq\frac{2p}{p+1}$
, .




(b) $f$ , $n\gg \mathrm{O}$
89
(c) Hausdorff $J(f_{n})arrow J(f)$ ,
(d) H.dim(J( )) H. $\dim(J(f))$ !
32 1 ,
[5,\S 14].




$f(z)=z^{2}+c$ , $c$ Misiurewicz .
, $z=0$ $c$ .
, Julia (dendrite) , 15
$\mathrm{H}.\dim(J(f))<2$ . , $c=-2$
(Julia [-2, 2]). , $f$
.
2 , $f_{n}arrow f$
,
$\mathrm{H}.\dim J(fn)arrow 1>\mathrm{H}.\dim(J(f))=\frac{1}{2}+\epsilon$ (3.1)
. , $0<\epsilon<1/2$
. $3.2(\mathrm{b})$ $\mathrm{H}.\dim J(f)>2p(f)/(P(f)+1)$
. , $r>0$ ,
$f(z)=,z+1+ \frac{r}{z}$
. , $c=\infty$ 1 .
$f^{-1}(\hat{\mathbb{R}})=\hat{\mathbb{R}}$ , 16 $J(f)\subset\hat{\mathbb{R}}$ $\mathrm{H}.\dim J(f)<1$
(Cantor ).
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Klein , [4,\S 7,8].
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